Most people like to know what they are getting when they order a meal or bring groceries home from the market, and an upset stomach is not the ideal follow-up to a tasty meal. A recent study by Centers for Disease Control and Prevention has shown that 31 major pathogens are responsible for around 10 million cases of foodborne illnesses annually in the USA alone [1] . Of these 10 million cases, roughly 56 thousand will require hospitalization, and nearly 1.4 thousand will result in death [2] . It is further estimated by the Centers for Disease Control and Prevention that when foodborne illnesses caused by unknown pathogenic agents are considered, the case total rises to roughly 48 million, and the death toll doubles to three thousand. Although there are many regulations in place to prevent the sale of contaminated foods and beverages, it is no simple task to ensure that each product remains pathogen free. Even without considering the recent rise of unregulated farmer's markets throughout the country, monitoring each and every commercially sold food product is an overwhelming task, and it is no wonder that foodborne illnesses are still so commonplace [3] . In fact, foodborne illnesses have recently become more common, despite advances in pathogen screening technology [4] . Within this editorial, it is our intention to discuss the most common causes of foodborne illnesses, methods by which contamination is traditionally detected and what current research has to offer, specifically in the field of nanoscience. In the future, it may be the case that food screening takes place in our own supermarkets or homes, and the groundwork for these possibilities will be outlined here.
Some of the most common pathogens associated with foodborne illness are Norovirus [5] ingesting food products that have come in contact with contaminated water sources or fecal matter during the processing stages [7] . Foods that require less processing, such as fresh fruits or vegetables, also are at greater risk for contamination [8] . Some classic methods used to detect pathogens include bacterial or viral culturing, PCR techniques and ELISA. Culturing of pathogens has long been favored in many cases due to its simplicity, cost-effectiveness and the fact that it results in a visible end-product: a living sample of the contaminant. However, this method is extremely inefficient with regard to time, and often takes multiple days or weeks for results to be produced. PCR and ELISA techniques are both steps forward with regard to timeliness, they still require hours if not days to complete, and are quite complex, requiring sample preparation, use of expensive and delicate enzymes, and access to top-of-the-line lab equipment [9] . In an effort to address the shortcomings of these detection techniques and design a more approachable and practical diagnostic platform, researchers from various fields of science are working to design more robust, timely and sensitive detection techniques. One field in which vast progress has been made is nanotechnology [10] .
How nanomaterials are changing the game Throughout the past decade there have been a number of exciting steps forward using novel nanotechnologies. Among these, modalities, such as magnetic resonance, fluorescence and colorimetric analysis have been used, in an effort to reduce the need for sample amplification and culturing time. Although these developing technologies vary in their mechanisms and designs, they all share a similar goal: timely detection of trace pathogen quantities.
Kaittanis et al. designed a method by which magnetic nanoparticles were able to specifically bind with and detect Mycobacterium avium (MAP) and cholera toxin [11, 12] . MAP-specific antibodies were conjugated to the surface of superparamagnetic iron oxide nanoparticles for targeting. These conjugated nanoparticles were then able to sensitively bind to MAP in solution, and provide relaxation (T2) values using a magnetic relaxometer. Detection of MAP in quantities of 15.5 CFUs was possible within 30 min, making this a remarkably fast and sensitive diagnostic platform. These assays were conducted in buffer as well as complex medium, such as milk and blood. Detection via this technique is much simpler than PCR or ELISA, as the only required steps for detection are the mixing of the nanoparticles with the collected samples and insertion of the mixture into the magnetic relaxometer. The nanoparticles are reportedly simple to synthesize and are stable for long periods of time, increasing their effectivity in a real-world setting.
Along similar lines, El-Boubbou et al. designed a diagnostic platform using magnetic glyconanoparticles which allowed for the detection of E. coli in 5 min, and also provided a means to remove almost 90% of the E. coli from the solution [13] . This group functionalized silica-coated magnetite nanoparticles through surface conjugation of mammalian cell surface carbohydrates which allowed for binding to bacteria. Within 5 min, these nanoparticle conjugates were able detect E. coli with a limit of 10 4 cells/ml, and were able to capture 65% of the bacterial contaminants when a magnetic field was applied to the solution. If a longer incubation time was allowed (45 min) then up to 88% of the contaminants would have been able to be sequestered by the magnetic nanoparticles. This unique approach provides a means by which contamination can not only be detected, but also may also be removed. While the carbohydrates conjugated to the surfaces of these nanoparticles did not allow for extreme specificity, there was a correlation between binding affinity and E. coli strain, which allowed the researchers to determine which specific strain of E. coli was in each solution.
Not all nanosensors rely on magnetic modalities, as shown by Miranda et al., who designed a colorimetric based detection technique using gold nanoparticles [14] . These gold nanoparticles were electrostatically bound to a deactivated enzyme. When bacteria were present, however, their interaction with the nanoparticle freed the enzyme and reactivated it. This reactivation was coupled with an enzyme-amplified colorimetric reading, allowing for visual detection of contaminants with a sensitivity threshold of 10 2 bacteria/ml. Furthermore, this lab group designed a portable test strip capable of on-site detection of contamination with a threshold of 10 4 bacteria/ml. Similar research conducted by Bui et al., led to the production of a nanodiagnostic platform which also allowed for naked-eye detection of single-digit live bacteria [15] . This detection was visualized via a color shift from red to blue, which was caused by aggregation of plasmonic gold nanoparticles in the presence of bacteria.
"In an effort to address the shortcomings of these detection techniques and design a more approachable and practical diagnostic platform, researchers from various fields of science are working to design more robust, timely and sensitive detection techniques."
How can nanosensors detect bacterial contamination before it ever reaches the dinner This aggregation is initially caused by a breakdown of cysteine-loaded nanoliposomes, triggered in the presence of single bacteria. Bacterial composites focused on in this work included Salmonella, Listeria and E. coli O157. A combination of magnetic and colorimetric technology was used by Cho et al., [16] . In their research, magnetic nanoparticles were used to isolate bacterial contaminants which were then applied to an immunostrip, providing colorimetric data in the presence of contaminants. This technique allowed for successful detection within 2 h with sensitivity thresholds as little as 95 ± 19.5 CFU/ml.
Within the past year, Banerjee et al. designed a separate multimodal detection platform, featuring the combination of magnetic and fluorescence modalities [17] . Superparamagnetic iron oxide nanoparticles were loaded with fluorescent dye and then functionalized via surface conjugation with pathogen-specific antibodies. The unique pairing of these modalities allows for detection of contamination in a range of developments. Magnetic detection is able to produce reliable T2 shifts in early-stage pathogen contamination (1-25 CFU) and the fluorescence modality allows for the further characterization of more developed contamination (>25 CFU). This platform was able to detect E. coli O157:H7 contaminants within 30 min with sensitivity thresholds as little as 1 CFU.
What the future holds
In order for the discussed detection techniques to reach their full potential, they must eventually find their way out of the laboratory and into supermarkets, restaurants and even homes. Currently, commercial food may be screened for contamination at the site of production, but it must then pass between packaging facilities, transport vehicles, storage locations, vendor sites and finally homes before its journey ends. At each point in the process, food may come in contact with other products and cross-contamination is a possibility. Therefore, initial screening of food products does not ensure that pathogen-free produce will still be pathogen free when it enters your mouth. While many of the discussed techniques have advanced our ability to detect pathogens with regard to time and sensitivity, the techniques often still require large equipment. The future of this science relies on the adaptation of these detection modalities to a test-strip or chipstyled platform. A prototype of this technology was recently designed by Liong et al., who prepared a magnetic barcode assay which allowed for portable detection of Mycobacterium tuberculosis within 2.5 h [18] . Whether it is a salad or a stuffed burrito that catches your appetite, you may soon be able to scan your food yourself, ensuring that it will not bring any unpleasant surprises with it. 
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